The levels of noise produced in university facilities by students, increases the noise annoyance. The quality of life and the academic performance of university students could be inuenced by this factor. Unfortunately, as far as methodology is concerned, there are no regulations or standards that allow for the correct evaluation of noise annoyance at educative facilities. In this work a method for the evaluation of noise annoyance and an indicator of noise annoyance are presented. In order to obtain a numerical value, a percentage index, and a verbal index that represents the noise annoyance in a specific area at university facilities, psychoacoustic annoyance (PA) and evaluation of perception of noise annoyance has been related. Resulting from this correlation an indicator of noise annoyance was proposed. The results were associated with this indicator. The method and the proposed indicator allow for deeper evaluation of noise annoyance and facilitate the development of appropriate actions against noise.
INTRODUCTION
The impact of noise on the quality of life of people is a topic of interest of many researchers. The works on this topic mainly focused on studying noise annoyance produced by urban sources and its inuence on quality of life, and the physical and psychological health of the general population.
1-5 However, noise annoyance inside educational facilities at the university level is a topic that has not been deeply studied. Topics such as background noise levels in classrooms, speech intelligibility, isolation, and acoustic conditioning specically inside classrooms are the main study areas. [6] [7] [8] [9] There are several factors that inuence the increase of noise in these places. Inside university facilities, the students themselves are the main source of noise. Throughout the day, students are involved in many activities inside the university facilities. At the university, usually, there are places with a large mass of students. This is why noise increases signicantly and, consequently, the noise annoyance as well. 10 This problem is worst mainly in places with inexistent acoustic treatment like common halls and hallways. Typically, noise annoyance is a parameter evaluated with objective and subjective methods, but currently, there are no regulations to evaluate this parameter. This is the reason why different methods to determine annoyance are used in many studies. 1, 2, 4, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] However, the method described by Fastl and Zwicker 21 is used in many studies. This method is based on the calculation of psychoacoustic parameters such as loudness, roughness, sharpness, and uctuation strength. These four parameters result in another parameter that evaluates the annoyance known as psychoacoustic annoyance (PA). On the other hand, another typical method is based on listening tests in combination with the application of questionnaires.
22-25 Different kinds of questionnaires and different scales of evaluation were used in the existing studies. 1, 3, 5, 26 However, to standardize the evaluation of the response to noise, the International Commission of the Biological Effects of Noise (ICBEN) established a method based on a survey that was developed in different languages. 27 This survey is the result of the collaboration of different researchers from around the world and consists of two questions; each one of them has different scales (a 5-point verbal scale and an 11-points numerical scale), which will be explained later. Because of the importance of the effects of noise on health, quality of life, and school performance of university students, the noise sources and acoustic conditions in areas where students usually develop their daily activities should be studied. In addition, it is essential to develop the mechanisms that study and develop strategies and regulations applicable to students, an important population group.
